Preliminaries
Assume that G is a set of permutations acting on a set Q. It might be difficult (or even impossible) to construct a guasigroup (Q,·) such that all rows and, simultaneously, all columns of the multiplication table belong to G. If such a guasigroup exists, it will have certain properties, following from the structure of G. It is a main purpose of this paper to exhibit such properties, thus continuing earlier work done in [9] and [10] . In particular, the results of [10] are extended, and elementary proofs are presented which have not been included there. Throughout this paper, it will always be assumed that G is a group of permutations. By this assumption, the techniques of (permutation) group theory will become available. For the needed group theoretic notations the reader is referred to Huppert [8] and Wielandt [18] . The basic notations of universal algebra can be found in Burris, Sankappanavar [5] , or in [11] . However, the rest of this section will give some definitions and facts which are fundamental for this paper. Let (Q,·) be a groupoid, i.e. Q is a set and 
Main results
The following assumptions and denotations will be used throughout the rest of this paper: Let G always be a permutation group acting on a finite set Q, and let e be some ( 
Proof. Assume that (Q,+) is a loop with Mlt(Q,+)£G. Let
CeZ(G). Then, for all xeQ, xR(eC) = x+eC = eCL(x) = eL(x)C = = (x+e)C = xC. Hence R(eC) = C (and, analogously, L(eC) = C). Dembowski [6] and [10] for more information).
This shows that Ζ(G)£Mlt(Q,+). If CeZ(G) and
Remarks. (1) The reader may find out which of the results stated in this section also hold in the infinite case. For instance, Theorem 2 is valid for infinite loops as well.
(2) In order to show that the inequality of Theorem 3b) cannot be improved, one should find a permutation group G with m = f-1 and a loop (Q,+) which is not an abelian group such that Mlt(Q,+)£G. The groups PSL(2,q) might be good candidates (in their natural permutation representation, these groups satisfy m = f-1).
(3) The numerical assumptions on the orbits of G g which have been used in this section (e.g. in Theorems 1 and 3) are certainly a very rough tool. It might prove fruitful to exploit not only numerical but also structural properties of G e · A good example of this kind was presented in a recent paper by Kepka and Niemenmaa [15] : They proved that, if G e is a cyclic group, then each loop (Q,+) with Mlt(Q,+)SG must be an abelian group.
(4) If the permutation group G is doubly transitive, then the methods of this section do not yield any information on the loops with Mlt(Q,+)£G. In this case one can apply results on doubly transitive permutation groups, due to the classification of finite simple groups. This works in particular for quasigroups of prime order, since the permutation groups of prime degree are well known (cf. Feit [7] and [10] ).
(5) The investigations of this paper were partly motivated by the results in Johnson [12] and Smith [16] 
